This study aimed to clarify the degree of loneliness and its associated factors in elderly people who use day care services. Interviews were conducted using an interview schedule. The results demonstrated that loneliness in the elderly is clearly associated with their social participation and living situations as well as their hobbies and activities. These findings have important implications for understanding loneliness in community-living elderly people who use day care services.
I Introduction
The aging population of Japan is rapidly increasing because of the decrease in mortality rate, increase in average lifespan, and decrease in fertility, which in turn has led to a decrease in the number of young individuals 1) . Social isolation, loss of interest in living, risk of consumer fraud or crime, and dying alone are recognized social problems in elderly people 2, 3) . Thus, social isolation among elderly people has become an important policy issue, and local government administrations have attempted various measures to address it 4, 5) . Townsend 6) described loneliness as a subjective concept and social isolation as an objective concept, thereby differentiating the two. In terms of the structure of loneliness across a lifespan, Ochiai 7) revealed that loneliness in people becomes more complex with advancing age. Moreover, Momtaz 8) demonstrated that an increase in loneliness negatively affects one s ability to deal with the causes of stress and that lonely middle-aged and elderly peo- 1 
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ple tend to refuse emotional support intervention.
The nature of loneliness in the elderly is complex, and they are more likely to not express their feelings of loneliness. Therefore, it is difficult for specialists to identify high levels of loneliness in elderly individuals. In recent years, it has been reported that loneliness can have an impact on hypertension, mor tality, and depressive tendencies [8] [9] [10] [11] .
Therefore, healthcare professionals need to be able to identify and provide support to elderly people who experience loneliness even when they cannot express these feelings.
Studies on loneliness have primarily focused on understanding the state of loneliness and its associated factors among community-dwelling elderly people. Moreover, studies in Japan have examined elderly people who live alone 12) , live overseas 13) , and experience bereavement 14) , whereas studies outside Japan have paid particular attention to the manner in which loneliness affects sick or disabled elderly people 15, 16) . However, we were unable to identify any study regarding loneliness among elderly people who use day care services. The purpose of day care is to alleviate loneliness, maintain physical and mental functions, and decrease the burden on families who care for elderly people 17) .
For this reason, loneliness among community-dwelling elderly people who use day care services is likely to be high. It is important to identify the prevalence of loneliness in this population.
Numerous studies in Japan have investigated social networks 18, 19) and subjective sense of health 20) , whereas studies from overseas have examined marital status 15, 21) , illness, and disabilities as factors associated with loneliness 15, 16, 21) . While the literature in both Japan and abroad identifies similar factors associated with loneliness in the elderly, some results differ. More empirical studies are required to increase our understanding of the phenomenon of loneliness in the elderly; furthermore, it is also important to integrate the results of these studies.
Therefore, the aim of this study was to identify the prevalence of loneliness among community-dwelling elderly people who use day care services and the primary factors associated with loneliness. This study will serve as a basic resource in determining the manner in which support should be provided to elderly people in order to alleviate their loneliness.
II Methods

Definitions
This study refers to the definition of loneliness as an unpleasant and subjective experience that arises when the level of a person s actual social relationships is smaller or less satisfying than the person desires, as stated by Peplau and Perlman 22) . The UCLA Loneliness Scale is based on this definition and measures differences in each individual s experience of loneliness. The more an individual ages, the more complex the nature of his/ her loneliness becomes 23) . Therefore, the nature of loneliness needs to be captured in multiple dimensions. In this study, elderly individuals with weak social networks and social support as well as a greater subjective sense of loneliness were considered to be lonely.
Study subjects
The study subjects were community-dwelling elderly people who used day care services and who were aged≥65 years, were able to answer our questions, and who agreed to participate after the aims of the study had been described. We used the revised Hasegawa Dementia Scale (HDS-R) 24) to evaluate each subject s cognitive capacity to understand and respond to the questions. Respondents who scored ≤20 were excluded.
Sampling method
We performed a search in the Welfare and Medi- City F in Kanagawa Prefecture; and City G in Nagano Prefecture. We explained the details of the survey both orally and in writing to each facility director who referred the survey subjects. Wards A-E in Tokyo were considered as urban areas, and Cities F and G were considered as rural areas.
Details of the study
1) Study method
The study was conducted between April 1, 2013 and March 31, 2015. Inter views were conducted using an interview schedule.
2) Sur vey item (1) Establishing loneliness
The subjects subjective feelings of loneliness were computed by measuring their degree of loneliness, social networks, and social support.
i. Loneliness
Loneliness was measured using the Japanese version of the UCLA Loneliness Scale (Version 3) (20 items with answers on a scale of 1-4) 26, 27) . The potential score range was 20-80 with higher scores indicating greater degrees of loneliness. People who scored ≥44 were classified as severely lonely, those who scored 28-34 were moderately lonely, and those who scored 28 were not particularly lonely.
Masuda et al. 27) previously verified the reliability ( coefficient: 0.92) and validity of the scale.
ii. Social networks
The status of social networks was measured using the Japanese version of the abbreviated Lubben
Social Network Scale (LSNS-6) 28, 29) , which evalu- 
iii. Social support
Social support was measured using the Japanese version of the Multidimensional Scale of Perceived Social Support (MSPSS) 30, 31) , which is a social sup- In this study, the respondents who scored at the lower end of both the LSNS-6 ( 12) and MSPSS and who were in the severely lonely group on the UCLA Loneliness Scale (≥44) were classified as the lonely group ; the remaining respondents were placed in the not lonely group.
(2) Factors associated with loneliness
The following items that have been previously 
3) Data collection method
Using an inter view schedule, inter views were conducted using the following concepts:
(1) Number of interviews: One interview was conducted per respondent. However, if all answers were not obtained during the first inter view due to health problems or scheduling conflicts, a second interview was conducted. Multiple logistic regression analyses (backward elimination, likelihood ratio) were then performed using the items for which significance had been confirmed as independent variables and with loneliness as the dependent variable. The significance level was set at 5 .
Method of analysis
Ethical considerations
This study was conducted with the approval of the Ethics Committee of the Tsukuba University. A responsible person at each day care service provider introduced us to the elderly respondents. The respondents were informed on the aims of the study and that their participation was voluntary and they could withdraw from the study at any time. It was also explained that any disadvantage to respondents would be avoided and that subject anonymity was guaranteed. We informed participants regarding the manner in which the data would be stored, destroyed, and where the results would be published. Having provided this explanation both verbally and through an information sheet, we then obtained the respondents signatures to indicate that they had agreed to participate. We selected the duration and location of the interviews to reduce the mental and physical burden on the respondents; moreover, we made it clear that interviews could be interrupted at any time if the respondent felt unwell.
III Results
The study was conducted at 17 centers in seven local areas. There were 205 respondents; however, five withdrew from the study either during or after the study period, leaving a total of 200 in the final analysis. For elderly subjects who refused confirmation of cognitive function, we used the Basic checklist created by the Ministry of Health, Labor, and Welfare for the selection of subjects who were not certified as needing care but who were at risk of needing support or care, and we verified that the items on dementia did not apply to them.
1) Basic attributes
2) Loneliness
(1) Classification of Loneliness Using the
UCLA Loneliness Scale (Version 3)
Using the revised UCLA Loneliness Scale, the mean loneliness score was 38.44 9.43 points.
This resulted in 21 subjects (10.5 ) being assigned to the not particularly lonely group, 120
(60.0 ) to the moderately lonely group, and 59 (29.5 ) to the severely lonely group ( Table 2) .
(2) Determining loneliness using the UCLA
Loneliness Scale, LSNS-6, and MSPSS
In this analysis, only 199 respondents who completed all of the questions in the interview schedule were included. Table 5) .
IV Discussion
Extent of loneliness
The mean standard deviation score for the respondents on the UCLA Loneliness Scale was 38.44 9.43. In previous research, the solitude scale scores for elderly men who experienced death of a spouse 14) , elderly people residing in rural areas 16) , middle-to-old-aged people attending senior colleges 32) , latter-stage elderly undergoing arteriosclerosis screening 19) , and elderly people living at home in the community with their spouses 33) Therefore, it is apparent that the solitude scale score tended to be low in our study.
Lower frequency of interacting with friends and acquaintances has been shown to be associated with higher feelings of solitude 33) . However, there are elderly people with strong feelings of solitude even among users of visiting day care facilities; therefore, it is necessary to consider the associated relevant factors in order to devise methods of alleviating feelings of solitude.
Factors associated with loneliness
Many elderly people in the lonely group were not socially active, did not have hobbies, or lived in apartment complexes. The results of multiple logistic regression analyses revealed that social participation and type of residence were significantly associated with loneliness.
Chalise 13) demonstrated that elderly people who were socially active and who had a large social network were less lonely, which is similar to the results of this study. It has been reported that elderly people who require care are more likely to be socially isolated 2, 3) . In this study, more than 80 of respondents were not socially active and had small social networks; therefore, many were lonely. Previous research has also indicated that elderly individuals living in apartment complexes experience greater social isolation and those remaining confined at home always experience a high level of loneliness [34] [35] [36] . One of the main purposes of day care services is to alleviate isolation 
Limitations
The limitations of this study are that the subjects were selected by convenience sampling and therefore, sample representation may be biased by geographic region or number of subjects. In addition, because analysis was not conducted according to facility characteristics, ways by which facility characteristics influence feelings of solitude need to be investigated. Furthermore, the initial selection of the subjects was made by the day care service providers who introduced the elderly people in their facilities, and the respondents were ultimately self-selected on the basis of their willingness to cooperate in the study. Therefore, it was unclear whether we were able to reach those elderly people who were severely lonely but could not express it.
Further studies are required using a larger sample size and a more detailed survey.
V Conclusion
The results of this study demonstrated that elderly people who use day care ser vices, even among those living in a community, tend to be very lonely. The factors associated with loneliness were found to be social activity and type of residence.
This provided validation that lonely elderly people tend to be socially inactive and live in apartment complexes.
